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(57)Abstract: 



PURPOSE: To reduce the number of terminals in a special external terminal part in inspecting 
an integrated circuit constituting the electronic device by using a boundary scan method. 
CONSTITUTION: An inspection device 6 sets a microcomputer COM in boundary scan mode 
by way of external buss interface 7 and then transmits a command directing an integrated 
circuit IC1, The microcomputer COM selects an integrated circuit IC1 by setting a tip select 
terminal CSA at 'H' level. The inspection device 6 then transmits the test data to the 
integrated circuit IC1 by way of an external terminal part 4 and receives the data transmitted 
by an integrated circuit IC2 in response to the transmission of the test data and inspects the 
received test data. 
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A. Relevance of the Above -identified Document 

This document has relevance to claims 1, 3, and 5 
through 7 of the present application. 

B . Translation of the Relevant Passages of the Document 

[PRIOR ART] 

There has been proposed a testing method called 
Boundary-Scan ("B/S" hereinafter) (IEEE Std 1149.1- 
1990) . 

The test interface TIF includes a test serial 
input terminal TSI for serially and externally 
inputting test data, test serial output terminal TSO 
for serially outputting inputted test data, test clock 
input terminal TCK for inputting test data processing 
clock, and test mode select terminal TMS for inputting 
commands for setting a test mode for the integrated 
circuit ICll. 

Fig. 9 is a block diagram showing one example of a 
structure of a B/S cell, in which (a) is an input cell 
which is equivalent to B/S cells BCl to BC4 shown in 
Fig. 8, and (b) is an output cell which is equivalent 
to B/S cells BC5 to BC8 shown in Fig. 8. In Fig. 9(a), 
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data inputted from input terminal Pli (i is an integer 
of 1 to 4 in Fig. 8) is sent to a function logic (FLG) 
and to a first input of the multiplexer MUX. To the 
second input of the multiplexer MUX is inputted output 
data of the preceding stage (input data to the test 
serial input terminal TSI when the B/S cell corresponds 
to BCl/ or output data of BCl to BC3 when the B/S cell 
corresponds to BC2 to BC4 , respectively. When a test 
mode is set for the multiplexer MUX, data from the 
input terminal Pli is taken in and outputted to a D- 
flip-flop D-FF, and when "SHIFT DR" is inputted, data 
from the preceding stage is outputted to the D- flip- 
flop D-FF. When a clock signal CLOCK DR is sent to the 
D-flip-flop D-FF in this state, the output of the D- 
flip-flop D-FF is transferred to the B/S cell of the 
following stage. 

Then, in Fig. 9(b), data inputted from the 
function logic (FLG) is inputted to the first input of 
the multiplexer MUX. Also, data inputted from the 
boundary scan cell of the preceding stage is inputted 
to the second input of the multiplexer MUX via the D- 
flip-flop D-FF. When a test mode is set for the 
multiplexer MUX, the output of the D-flip-flop D-FF is 
sent to the output terminal POj (j is an integer of 5 
to 8 in Fig. 8), and in a normal mode, the data 
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inputted from the function logic (FLG) is sent to the 
output terminal POj . The output of the D-f lip-flop D-FF 
is also outputted to the following stage (test serial 
output terminal TSO when the B/S cell corresponds to 
BC8, or to B/S cells BC6 to BC8 when it corresponds to 
BC5 to BC7. 

Note that, though not shown, the integrated 
circuit ICll of Fig. 8 is provided with a circuit which 
generates and sends "SHIFT DR" and clock signal CLOCK 
DR, etc., to each B/S cell, and a normal signal 
processing circuit which processes data inputted from 
the serial interface SIF in a normal mode so as to set 
a mode of the function logic FLG and a parameter, etc. 

The integrated circuit ICll having the foregoing 
structure performs the following operations in a test 
mode : 

(1) temporarily stores serial data of 4 -bits 
inputted from the test serial input terminal TSI in B/S 
cells BCl to BC4 , and transfers the serial data thus 
stored to the B/S cells BC5 to BC8 based on the clock 
signal CLOCK DR and outputs it from the test serial 
output terminal TSO. 

(2) temporarily stores data of 4 -bits which were 
inputted in parallel from input terminals PIl to PI4 in 
B/S cells BCl to BC4 , and transfers the data thus 
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stored to B/S cells BC5 to BC8 based on DR and outputs 
it as serial data via the test serial output terminal 
TSO. 

(3)* temporarily stores serial data of 4 -bits 
inputted from the test serial input terminal TSI in B/S 
cells BCl to BC4, and transfers the serial data thus 
stored to B/S cells BC5 to BC8 based on DR and outputs 
it as parallel data respectively from corresponding 
output terminals P05 to P08 . 

In this manner, integrated circuits IC12 to IC14 
having the same structure as that of the integrated 
circuit ICll including the test interface TIF and B/S 
cells BCl to BC8 are connected to one another as shown 
in Fig. 10, and test data TD, which is test serial data 
of 4 -bits, is inputted to the test serial input 
terminal TSI of the first integrated circuit ICll. The 
test data TD is stored in the B/S cells BC5 to BC8 
which are provided on the side of the parallel output 
terminal PO of the integrated circuit ICll shown in 
Fig. 8, and outputted to input terminal PI of the 
second integrated circuit IC12 following the parallel 
output terminal PO. 

The test data TD inputted to the parallel input 
terminal PI of the second integrated circuit IC12 is 
stored in B/S cells (as in B/S cells BCl to BC4 of Fig. 
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8) , and is transferred to the B/S cells (as in B/S 
cells BC5 to BC8 in Fig. 8) which correspond to the 
parallel output terminal PO of the integrated circuit 
IC12, and is outputted from the test serial output 
terminal TSO . In the same manner, the same input and 
output are made through test serial input terminal TSI 
and test serial output terminal TSO of each of the 
integrated circuits IC13 and IC14 . 

In this manner, the test data TD is outputted via 
parallel signal lines between parallel input terminal 
PI of the integrated circuit ICll and parallel output 
terminal PO of the integrated circuit IC12 . Thus, for 
example, in the case where "1111" is inputted as the 
test data TD, when there is breakage or connection 
failure of the parallel signal lines between the 
parallel output terminal PO of the integrated circuit 
ICll and parallel input terminal PI of the integrated 
circuit IC12, in the serial data outputted from the 
test serial output terminal TSO of the second 
integrated circuit IC12, only the data which 
corresponds to the failure portion becomes "0" and 
data, for example, such as "1011" is outputted. 
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